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(57) Abstract: A method for cleaning a tube for in- 
troducing a raw material gas used in a CVD film form- 
ing apparatus, characterized in that it comprises, after 
the formation of a CVD film on the inner surface of a 
plastic container, spraying a compressed air toward a 
stain attached to the outer surface of the tube during 
a process of drawing the pipe out of the inside of the 
plastic container, to thereby remove the stain, and, at 
the same time, discharging the stain removed from the 
tube by the compressed air to the outside of the film 
forming chamber system by a suction and discharge 
means, so as for the stain not to transfer to the side 
of the film forming chamber and the plastic container 
having the formed CVD film; and a device for practic- 
ing the method. The method prevents a stain contain- 
ing a carbon powder as a main component from ad- 
hering strongly onto the outer surface of the tube and 
allows the removal of the stain in a short time and with 
ease. 
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10 ^■^nrzmtii!)^0^m^^ >A'-i&t)fcvDM^j^fifeL'fc:/^x^ 
m3\mm^^4 ^ m ^fz ^ X -7 c V D ^mmm-r^ ^ o zl(ocv 

x-mni^ T.^zt "7 x-^ ^t-^ . 7 7.^ y ^ 8 (DfH^miz c 

^-y)v±i,zm^<D^m^^>^i-^mmi^xu^u — ^o-^(D 
20 mm:fj ^mc vDf^mmm^ bx t ^ (.^o 

_bgi5^ 9 b e,7:j:So ±gBM 9 b mmmm^ mt^Tzmn X 

9 b©#|^{'J;oTl^i|sf:tfX^A^2*t-#:t7^d:oT#l^t- M 
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a t±m^9 h tit. ^<DPBl{cBBB$n^OU>i^l 3 

10 ^9{ctt, nunme if^o^i^^^^miz-Dfji-fyt^mn^Td^nn ibti 

(Dma^ommizu&mjLT-mm^ms ^^^mii^-^nftiiT-^ 
mm:^ 7.mx^ 2 izjpw-fxmm-r^ratxD&mjiT-o^mm^ 1 1 

^ nrzmn^~mizm3\m^-r^rctb<D^mmm^ I 2 i^tm 9 <Dm 
□ «B®i^®{cis:tt e,nTVi^. ^3\mtiim 1 2 itv&mmm^m 4 \z 
-DUfi^^x^^^. ^^\mth^^4 (Dmm\z,i:y)i&^\mmui 2 
xa tvx^m.^mn.T dviT, m 1 (D J: 3 izmmu 1 i-^^^ 
20 ±y3\z\^nxBE^jLy-^mMv. 1 1 (d ±:^\zmi-frcv^^\ 

^ :ixm 2 iz:^^B^iz^:& cv D^mmmizmmt ^w.ni^ 7.m 
9 iH^mmLxmn:^ 7.mxm\zmi-fxmm^n^o eesixt 
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T!S5i#tB$n-5. :irntmti^^Dmizmr vx^mp^mizmxT 
t^js^±T^rzisbT-$>^. mmi^ (c) miz^-r<k^izmn:fs 

^izmnftmm^tfRmwmm\z'o\r^x'Aiz^rf^ 2 mm lvx 

mm(Dmmxit. !£mj^y'-mM^m3iz^r)^^-^ti^j£mj^Y 
10 -(Dmm^ 1 1 a ^^m^^ 1 <D±mx\t±:^^mxmm:fi 
T.m^x^ 2 (D^mmmizmmvxi^^ ^ o iz&f^x.r - tt^n^ 
^3\m^^ ^rzib<Dm^\miiiU 1 2^mM^i 1 a (D±:^^mxm 

^© 3 0 i«#t^ n-sffiigxr-cD^ 2 i«#ifgg 1 1 h^m.^\mti!i 

:i:lx. mm^i 1 a <D&mjir-mM:fjm^±:^iz\ti\,^M.'DfB 2 

b;^®5IS^aigBl 2*^e»^^*®:§l|^5fe-r'5^:i:T, ffii^xT-R 

20 m 1 mmRxsm 2 mm\zm>x . m^\miii^^4\z^^pA 

s e.{c:£E^xT-Ruc?^n<&^«fe$-&-rtci^^-r-5 ^^^m^i^-s. 

EEfiSXT-(D^m#^)SJ&«J: 0 1 . 5 ^JK<_h 
^ > ^ M m (D y' ^ 7. ^ ^ 8 , m Piity^ Ji^ U >^ U y 1^ U 
8 SriR^T^ -Set -5 tC?^^$n^o T T'j: *D iR^ ^ FbI « . 
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^mmQ\H<D^mT$>'ox^^mm6]H\zsu^-^nrcy^:^^y'^ 

15 {±}LP/&t^tj-e>nTi/i'5o ^ ^\zp^^mm^mur:imm:»7mxm 

[f^^nm^mt2rcmn:»7.mxm2\t. mn^^^^ y^^mv 

Mi^it. mm^mmiyr^ s u s 3 o 4 xms^-r ^ ^ni^^u^i^^^o 
20 sv s 3 0 4 tT^cDi-x. m^i^RzsM^m(Dm^\z.k^. mmit 
mwtmjuz^^mmiii^. /^^y # e o o <Dmm\zti:±^ z. ii^ttfj-^ 

LVi. S U S 3 1 6 TJ^^-r S J:: -5 bT t)^ ^io 

y ^m^\t2 1 OMm<tf^c<h*^iff*b<, ^ ^izmn^^ 

25 ^^iy=^^S^f*99.7Au-0.3Co. 99.8Au-0.2Ni^ 
® S?'!*?^^^ ;< y =¥X$>^ Z. t * L V^c ^ u/ ^ » 14 7{>^* 

y^ (99.7Au-0.3Co, 99.8Au-0.2Ni) \t . 
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Un®<D :A y ^iyXit^l^o ^<Dft&©^'&^ (2 5Ag, 2 0 

cu) (Dw^itmmmm^^ y ^^K^mi^if)^. mmmi.Rzsm'k^i. 
# 6 0 0 (DM® tctt-hfrf ) vrzh<D\z. :=.y ^ jiomnm y 

itl. 0 mm cbT ^ :i t *^*$f ^ Ul^^o |^P#<£1. 5 mm SXT 

fT^iinz^o. mmmmo'^psimizm^ ^fBtio^m^^^mx- 
20 < itmmw^nm(D^n. mu\zmm&i, mm^a. xit&Lm^mo^ 
m-k^om^m^f^ :i ti!)^x^ 

y^Uy ^ U- h mm (PET). -^^J JL^U>r-Uy ^ u - 

u X X 5^ ;i' =K fli ( >j X X 7=- T ;w 3 - ;u ^ X ^ 1/ > u 3 

25 -)l<DRtDK}\z. □^^iJ->7^^ ;< ^5^ y bfcn^i^ U 

y ^ u- hmm. if^') jL^u>±y ^ hum. Tf-^) j^^u>m 
jjg, u tr u>mm (pp). u^vy >( >n-^^)'^-mm 

(COG, ^5bi:tU:7w'>*«^). T-I'^y-Ti^llg, 4?U-4-p< 
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20 #ntiJ;Vio 
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5 >l^Xtt7K^<bT^JUV T X;<7-3i^>m ( a - C : H) tO^J^nS 
10 m^:fS7^m\f^^o c © J: ^ Tic D L CM^ ^ ^^(^rt^ 

nu^^. x-^m'Xizm-r^mm^m.m^'&^r:iit)\z. vyyv 

^iSicT^^lS. 5 6 MH z ©fe^^^isEffl-r-S, 
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<Dmt>o \zm=^Wij:.7-t:mnmAm\znmv^mtnz\Pi\^x^u 

10 -:/p-^^ 7 (c^^;&^#^l&$n. ^^igtxT-:/p-^^ 7 tc^ 
:/D-gB(^0^)*^€,M^s^xr-5&^?^nic:injttT>^D-$n§. 
<i:7j)tm5t5^o mtntm'^^jiT -:fo-^^7 izm^n\^rzf^^\m 

:*fx^AW®^1'{BiI^Htc^frt^offi*exr-(Z)«©M(D^^<hl^#fc:. 

mAm(Difvmmmizm\f^o ^rc. ms ix\t. m^^:r.7-(D^ 

25 
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m0Sivrc-:f'^ ^ ^s§m\z^nvu^^^o iz^tifsim^\mm^ 
5 miz^K) mumn^j^m^ ^ >/^'-m9y\zmm^^^mm\z'D\,^x 

a) 

10 mm&ti\t6 .65 Pa, ^Mffi:^«2 6.6 P a iil^fto 

b) :tJ;^m^^ 

bfe. f^mmtimmm. f^mmi^^xois x^^itmm^ i .o^t 

15 b^, 

c ) R F (i^^igt) 

RFm:^j«4 0 ow, mwc^ui 3. 5 6MHz, iscnfi^mu 3 . 0 

20 a) ffi^iSxT-tl^m (XT-#^^^^) 

XT-#^i^iE:^ 0 . 3 M P a . JL7 ~-mBmm\t 1 7 OA /^t: 

b) ^^\mm^ iyT^hmm^) 

25 c) l^g|5«M<&«^aifcmi|sf:tf X^AW(D#I^^1^ 
5t. #I^COX h P — 2 9 5 mmt b^. 
a) B AWtl-'T X«ilg 6 . 3 5 mm t b^o 



wo 03/104523 




PCT/JP03/06331 



26 



(3) m^mm 

a) m^mmoyt^m^mmm (p^^mmm^^M (5 om)) 
5 -jui^m iiVfco mmmm\t s m (mm^m- i b e ( s o i lu) 

-2Be (20000) - 3BB (45000) - 4Be (700 
0 HI)) tL'tZo 

10 m iwm^m- 1 B ^ (5010) - 2Be (20000) - 3b 

a (45000) - 4Be (70000)) ^Lfe, CCT, sy^Ji? 

a), b) \z ^ n ^ mim^i^ ^ > h A . b, c, D\t'A<DmKf t-r ^ o 
Am^tm.^ ([^^nm^i^f)^ ^ I 0 mm ±^)o :i ^ix-m^mm^i^ 

15 tt, mmm^^ e> 2 5 mm ±|$<h b rco B^^tm^ ( A*^ e> e 0 mm ±gB) 
i:L/fc. cei5HP7nSB(B7&^e>10 0mm±g|5) tbfc. DgPH^^ 
'7:i/fc-;!/HgB(Cj&^e»6 0mm±gB) ibfeo 03 9fcaiJ^7j^-r> 

c ) Kmm(Dm^ 

20 m 4 0 0 w. fiKMNFr^T^ 3 .0 i^-vfffji^>. m^/^y 

HI. 1 0 0 , , 7 0 0 0 A* 5" t L ^ o 

d ) Jl? h;i^-tJ->yj 
A*u Tttii'j^^-y->:7'u >i^«, 1 , 5 0 0 , 7 0 

0 0 A ^ t L ;t , M/* g ffl ti- > yj > « 1 . 1 0 0 

25 , 7 0 0 0 A ^ bfe, 

(D ^i^^m 
a) 

5 0 0 /\* 5^ T m 13 O T « ® ii 0 T afe -5 . 0 3 « 5 0 0 /\* 

^y^^lT^Of^gpmM^*, 04 « 5 0 0 A!y5^i^T^CDI*3$Bm@ 
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m^tlliiX^M (5 0^) AgP> 0 5 « 5 0 0 A5;5^J^T^©|^gPm 

5 -6n^T« 

ofg) Am. mi o\t 2 0 0 0 /^y ^mr'^(Dp^^mmmmw:i^^ 

10 JlnTtmHiX^M (50fg) CgU, 012«2OOOA^y5^$IT^ 

4 5 0 0 /'^y=^mr^\z'Di^x\t:k<Dm^'i^$>^o mi 3«4 5 
0 0A'«j/^j^T^(^i^gi5«M^K> 01 4ji4 5 0 0 j-^y^nrm 
15 (Z)i^gR«Mj£gi5i£:^^* (5 o^g) Am. mi 5 \t[HmmmmmiK 

(5 0fg) BgP, iai6«4 5 0 0 /\*u/^^7^<Z)l^eBtt@ 
gP^^^^m-TnTjN-jWKgBa;;^^* (5 0^) D g|5 Pi ^ 7^ - iS^ ?K 
20 7000 /\'^7 5^^7^{COl.iT«^^(Da«9T^'&o 01 7 « 70 

0 0 f-^v ^m:^'^(Dnmn.mw-M. mi 8ti7 o o o/t-;/^^T^ 

(50fg) A^fP. 019 « 7000 A*-/ 5^ 

i^T'^<r>nmmmmmmi^^M (so^g) bsp, 020^7000 

25 2 ltt7 0 0 0A^;/5^«§T^®F^gU«@gf^-7-7h-;i/Hg|5i£;^^ 
c) SI*iS©«'J^ 
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^2 JcSM^wSd^M^^-To iRMSEd^/jN^ViS^y^Xvj&t^^Wtc: 

im 1 ] mmm.tn.m 















0~0.2 


0~0. 2 


0~0.2 


0~0.2 


2B S (501 A 


0—0.2 


0~0.5 


4. 5M 


oo 


3ea(4500A*>y 


0~0.2 


0~0. 1 


oo 


oo 


40e(7OOOA*»y 

^) 


0~0. 4 


0.5~1.2 


oo 


oo 



it 


l7M)l& 
Jjs u5t 

(w) 


l>f zc. 
i( 


/X.9i SSL 

(w) 


/ ^ y J 

it 


(w) 




l7M}l# 

(w) 


1 


4 


2200 


5 


4400 


i; 

u 




u 


100 


5 


2300 


5 


4500 


5 


6700 


5 


200 


5 


2400 


5 


4600 


4 


6800 


5 


300 


5 


2500 


5 


4700 


5 


6900 


4 


400 


5 


2600 


4 


4800 


4 


7000 


4 


500 


5 


2700 


5 


4900 


5 






600 


4 


2800 


5 


5000 


5 






700 


5 


2900 


5 


5100 


5 






800 


4 


3000 


5 


5200 


6 






900 


4 


3100 


5 


5300 


6 






1000 


4 


3200 


5 


5400 


6 






1100 


5 


3300 


5 


5500 


7 






1200 


4 


3400 


5 


5600 


5 






1300 


5 


3500 


5 


5700 


6 






1400 


5 


3600 


5 


5800 


5 






1500 


5 


3700 


5 


5900 


5 






1600 


5 


3800 


4 


6000 


4 






1700 


5 


3900 


4 


6100 


5 






1800 


5 


4000 


5 


6200 


7 






1900 


5 


4100 


4 


6300 


4 






200o 


5 


4200 


5 


6400 


5 






210o 


5 


4300 


5 


6500 


4 
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M/¥@^afflit>yj >^ ( 1.1 0 0 , ,7 0 0 0 A* 

Ui!)^':>rz, AU 7 ttiBfJ^ffl 1f > ^ >J > ( 1 y t 7 0 0 0 A -7 
5 5^) (COViTA'J T14S:aiJ^bfei: d^. H ^ « ^j: o • 
(D * ^86 

a) i^gi5«Ma®t^^ (miz^nmm) 

5 0 0 A*^y5^gi^Jll^, M©#^t«iM« 7 0 0 0 /^^y ^X'± 

10 n) /{>smf LTf^^ LTVi^c. m^. m^Titm (?^n) ©^^^^ 

b) p^mmmmmt&tn.m 

15 f)^mmit^nx\^^^o issb, iM^^TJi^o^^^^Ti^^ 7 o o o a^^^^ 

c) ^mm. -^y^y^^^ > h 

KltifSiUWMf}^ ^ 7 0 0 0 A-/^!^T*T?4~7Wt;i^^bTVi 
•7-;/5^>^^5i^-r>h{C43ViTt)l;D^;5>^e)7 0 0 0 /iy^^T^ 

a), b). c) (0^m75^e>. 7 0 0 0 A -/ 5=- S * X «^ fdS^ 

25 :^iz. :^^m(Dm(Dmmmx $> ^p^unm^ ~-::^> ^mmnm. 

[5^^>A-^^^ig[XT-:/D-;^^] 
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(a) ~ (e) IZmT^'DiZ^^mmTV^ (a#BS) ;^^e>i^U--> 
5 J: 0 t^gR««Ka)5fe^ (STSB^aa) ST^jfrs ( c CKZJffif 

10 ® ^MT^o-feX^I*!^ 
a ) ^^5^ 

b) 

5^^>/t-l^xT-yp-:Sri£;i:|5|1i<J:L'fc. 

15 c ) R F (mmm ^i^&i^ 

5"^>A-|^xT->^P-;^^^i|Wimi;Uy5:, 
a) ®#SEXT-:/D-5^ (XT-#^i|i&J^) 

-m^&tiit 0 . BMP a, jiT -m^mmit i e o a /^^i 

20 VfCo 

c ) m^f&<Dm^^ : 

25 d) \^^mm^mt2rcfMn:» 7.mxm(D^m^n- 
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c ) Rmm<Dm\^ 

\tl, 1 0 0 , 7 0 0 0 /\* ^ i L ^ , 

d) Ji^h;nt>:/U>^ 

a) p^umm<D^^mwLmmm 

5 0 OA'-/5^^T^f'OViTtt:^OiiOT^So 02 Sit 5 0 0 

15 Oj£;»c^*«^#-fr-ro 

2 0 0 0 /N'!y^i^T^fCOViT«i!k«)®0-r^-5o gI2 4«2 0 
0 0A'>;/5^i^T^<Z)F^gBmM^^> m2 5 it 2 0 0 0 A*>y5^J^7^ 

(Dji^mnmm^mi^^M (sofg) asb, bi26«2oooa*-/^ 

^IT^CDl^gpm^JiiagPti;^:^^ (5 0f^) BgP, EI2 7«l^gU«@ 
20 ^ h;i/P7cgPK::^^* (5 0m) C^, m 2 8 2 0 0 0 >y 5^ 

4 5 0 OAy9-mr^^iZ'Dl>X\it;^<DmOT$>^o m 2 9 it 4 5 
0 OA-/^i^T^<OI*I^fl5mS8¥*, 03 0«4 5 0 0 A*«;/^i^7^ 
25 CDF^gPm^JSSKffi:^^* (5 Of§) AgU, US 1« 4 5 0 OA'<v^ 

^TW:(D[f^^mmm^ii^i<^M (5 o m) bu. 032 4500 

A* -/ 5=-^T^©l^gB«@7}^ h ;p □7cSI5J£;'c^* ( 5 0 fg) cm. m 
3 3 «4 5 0 0 A-;/^J^7^a>l^gPaM#m-v'X7jN-;U KgPlfi:*:^^ 

* (5 0^) Dm^'tti^n^to 
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0 OA'u/^**T^<DF^0BS@^M, m 3 5« 7 0 0 0 /^y^mJW: 
(Dp^^mmm.^iKi^^M (5 0f§) AgB, EI3 6(i 7 0 0 0 /\*u/5^ 
*l7^a)l^g|5ttlSlPaBJ£;*:^^^ (50 fg) BgP. 037^ 7000 

3 8tt7 0 0 0 /^y^nrm<Dp^mnmm%T-7i^-jv Heujs:^^ 

^ (5 0fg) Dgp^^ti^'n^-To 

b) I^g!5«@^®igJn:M«'J^ 
10 c) SttJg^ 

Mff e ^ ffl it > ^ u > ( 1 , 1 0 0 , , 7 0 0 0 n 

15 fjii^^-Drco r i&m^ m > y 0 > ^ n n^^ t7 o o o a* 



3 ] 







iS(Q) 




;i/H(Q) 


\m\nvf) 










201(501^7 


0. I 


10-15 


2.3-2.5 


00 




0. 3-0. 4 


8.1-9.0 


66k 


00 




1.4 


7.8 


4.0M 


00 



20 
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(W) 




(W) 




mm 
(W) 




mm 

(W) 


1 


5 


2200 


5 


4400 


5 


6600 


4 


100 


5 


2300 


5 


4500 


5 


6700 


5 


200 


5 


2400 


5 


4600 


5 


6800 


5 


300 


5 


2500 


5 


4700 


6 


6900 


5 


400 


5 


2600 


4 


4800 


5 


7000 


5 


500 


4 


2700 


5 


4900 


5 






600 


4 


2800 


5 


5000 


6 






700 


4 


2900 


5 


5100 


6 






800 


4 


3000 


5 


5200 


5 






900 


5 


3100 


5 


5300 


5 






iOOO 


4 


3200 


5 


5400 


5 






1100 


5 


3300 


5 


5500 


6 






1200 


5 


3400 


5 


5600 


5 






1300 


5 


3500 


5 


5700 


4 






1400 


5 


3600 


5 


5800 


5 






1500 


5 


3700 


5 


5900 


4 






1600 


5 


3800 


5 


6000 


5 






1700 


5 


3900 


5 


6100 


5 






1800 


4 


4000 


5 


6200 


5 






1900 


5 


4100 


6 


6300 


5 






2000 


5 


4200 


5 


6400 


5 






2100 


4 


4300 


5 


6500 


5 







(D* t if) 

a) p^^mmmm^m 



ifilEil (5mm) T ^ ;t o T ^ gg^)- T « , q>: ^ # frt ® <i: # # it 

b) m^^m^mmmmmi^ 
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i^^-f > h«*>0Sa;5>e 7 0 0 0 A'-/^i^T^T^^bTVife, 




15 tii^^m^tvrzo 

[^5] 







c) wm^ 


3&J^/E:^:6.65Pa 
^f^ti:26. 6Pa 


UT.^t'^imfSi'A.^ sec 


RFtfi:tJ:400W 
^&^:13.56HHz 
;i[ii[l|i^rp^:3.0 sec 



a) (5 OfS)) ^It 

25 0 ny^tQ 0 0 ny^-^i^^, 6 0 0 A*y 5^«iS:«^Rj4^M<i:;&o T:fe 
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^it2^tiyrco -rUt)-^. 5 0 0 A'^;/5^«h 6 0 0 A^:/^-efe^. 6 
a), b) JC*3ttSSlJ^7l?-r>hA, B. D\t^^ y/^-i^x. 

c ) Rmi[^<Dm\^ 

10 5=-« 1 , 5 0 , 1 0 0 , .6 0 0 J-^y ^ tVfZo 

d) h;nj->:/u >^ 

Tttiiij^ffl-y- >yj >i^«, 1,5 0 0 n ^> 5^ L . mmB 
m^m^yzf ^) > ,1 0 0 , ,5 0 0 ny^ti^tzo 

15 a) n^nm(D^^mwm.m.m 

1 \t)Jcm.m^7rzt J >i^U-->^5 0 0 /\*-/5^i^7^<Of^g|5«@ 
(50fS) AgP, 04 2 «W:$^«?iJ$^-r/ >^ 
20 >^5 0 OA'^;/^^Tm<^l^^«@!lSBt£:;^^K (5 Ofg) BU. 
04 3«it$!i^J^^t-y>^U-->^^5 0 0 A^v5^*IT^(Dl^gB 
h;UP7cgBfe:^^* (50fg) CgU, 0 4 4 «it^^J<&^t- 

25 &OOny^m~r'^\Z-D\^^X\^'A(Dm'OXh^o 04 5fijt^^J 
^^■ry>i^U-n>^6 0 0 /\*^;/^i^T^(Z)F^gi5«@^^, 04 

jggBia::^^^ (50fg) Agp. 0 4 7 «jti!i50iisr^-r y >^ u 

>^ 6 0 0 A^y^^i^T^CDI^gB^^JPgBK;*:^* (5 0^) BSB. 
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h ji^ PTcSBifi:;^^* (5 0^) cgB> m 4 9 1,tlt^m^^-r 
5 b) nmmm^mi&tumm^ 

C) ;K|,f?gt 

d) Ji^h;n^>yj>y 

10 A 'J 7 14 ffl'J ^ffl 1t > yj > ( 1 A' ^ ^ 5 0 0 A* 5^) tC T 
AUT14Sr«iJ^b^c<i:Cl^> ^ S « o » Mffe«ffl+)->yU 
( 1 , 1 0 0 , 5 0 OA-/ 5^) tC::3ViT, S« 

15 a) l*Jg|5«M^M>bi^ 
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